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SUM detector. In the same mure we show for comparison the  d ’ a l y  

average counting rate of a large p l a s t i c  s c in t i l l a to r  used i n  

another cosmic ray experiment on board of the same sa te l l i t e ,  and 

the Deep River Super Aeutrorr Monitor da i ly  averages 1 . 
Fig. 4 shows the daily average counting rates of the 2 

telescopes T and Tn. We can see that there is good agreement 

between the 2 curves In the short and long term charges. 
P 

In order t o  study the  long term trend we submitted the 

data frora both telescopes t o  a 3 5  day double moving average pro- 

cess in order t o  eliminate the short  term fluctuations. The re- 

su l t s  are presented in Fig. 5. 

We can see from th i s  s l i d e  that both telescopes have a 

trend t o  increase, following the general trend of the 11 

cycle variation. 

pe , which has more directional se lec t iv i ty ,  t o  recover fas te r  

than Tn9 which looks into a broader area i n  the sky can 

therefore be considered as measuring an averaged background in- 

tensity.  

year 

There is a tendency however for  the Tp telesco- 

and 

In order t o  check t h i s  point more througbly, we plot- 

against time and compared with similar cur- 

Fig. 60 

ted the ra t io  T /T 

ve f o r  the SUM detector. 
P n  

The resu l t s  are presented i n  

It i s  clear from this  s l ide  tha t  the ra t io  Tp/Tn fol-  

lows very closely the SUM curve, indicating tha t  as the cosmic 

ray intensi ty  recovers following the 11 par cycle var ia t ion 9 

the telescope along the spin axis which points close to  the 

PRECEDING PAGE BLA’NK NOT FILMED. 
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e c l i p t i c  poles,  sees  the g rea t e s t  change. If we i n t e r p r e t  the 

11 year s o l a r  cycle va r i a t ion  of the cosmic r ay  i n t e n s i t y  as&e 

t o  the formation of a cavi ty  i n  the inner s o l a r  system due t o  

the blowing of the so l a r  wind and i t s  eventual  slowing down an6 

stopping , w i t h  the  cosmic rag i n t e n s i t y  inside thSs cav i ty  

being less than the ga l ac t i c  i n t e n s i t y  t h a t  prevai ls  outs ide,  

our observatioyxs support then the  idea of a cavi ty  lacking 

spher ica l  symmetry. 

sity as a function of dis tance from the sun during the s o l a r  

minimum and maximum are presented  i n  Fig.. 1% is  

evident from these measurements t h a t  it is  the polar corona 

t h a t  s u f f e r s  the greatest change during the so l a r  cycle. This 

f a c t  is  a l s o  brought about by d i r e c t  photographs taken a t  times 

of t o t a l  s o l a r  ec l ip ses ,  This asymmetry i r ?  the v i s i b l e  s o l a r  

corona should then also be present i n  the quie t  day coronal 

expansion ( the  s o l a r  wind9 and i n  the shape of the cav i ty  t h a t  

the s o l a r  wind produces when it blows away from the  sun u n t i l  

it is  stopped by the ga l ac t i c  environmentb Such an asymmetric 

cavi ty  as pictured by Ahluwalfa and Escobar during s o l a r  

minimum is shown in  F i g .  8. Taking the equator ia l  radius  of 

t h i s  cav i ty  t o  be 50 A . U , ,  it is c l e a r  t h a t  a t  the posi t ion 

of the e a r t h  we are c loser  t o  the cavi ty  boundary when looking 

a t  la rge  angles from the e c l i p t i c  plane. Therefore, s ince the 

coronal changes during the s o l a r  cycle are more pronounced 

along t h i s  d i rec t ion ,  we would expect the cosmic r a y  modulatior. 

t o  be larger in t h i s  d i r e c t i o n ,  and t h i s  i s  what we indeed 

observe . 

Some measurements of the s o l a r  corona den- 

. 
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Another feature of the data I would like t o  discuss  is the 

existence of periodic f luctuat ions in in tens i ty .  Fig. 9 shows 

the counting rate of the SUM d u r k g  a f e w  days after launch. We 

can see from this sl ide that there are some periodic  f luctua- 

t i ons  in i n t e n s i t y  with perfod somewhat between 10 and 20 hours, 

and l a s t i n g  for  several. periods. 

In order t o  t es t  whether these f luc tua t ions  are a more or  

less regular  feature and t o  t r y  t o  determine more accura te ly  

their periods,  we submitted the data t o  a power spectrum anaIy- 

s h y  the r e s u l t s  of which are shown in Fig. 10. We can see 

that the power is maxinntm f o r  a period close t o  12 hours. 

Since th i s  period agrees w i t h  the period of the semi- 

diurnal component of the var ia t ion  measured w i t h  ground detec tors ,  

we decided t o  subject  the data from the SUM detector  and from 

the Deep River Super Neutron Monitor t o  a Fourier  Analysis. For 

this purpose we divided the data, s t a r t i n g  on Novo 29, 

i n t o  4 groups of 30 days each, and for each group we calculated 

1963 

the amplitude and t i m e  of aaximum of the 24 and 12 hours waveso 

The r e s u l t s  are presented in Fig. 11. It is clear from this 

s l i d e  that  whenever the amplitude of the 12 hours wave is sta-  

t i s t ica l ly  d i f f e ren t  from zero,  the t h e  of maximum i s  between 

0615 and 0715 UT.. !Phis holds true f o r  the IMP and Deep River 

data. The averaged r e s u l t s  f o r  the whole period under study 

a r e  a h o  presented in t h i s  s l i d e .  They agree remarkably w e 1 1  

In amplitude and phase. 
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For comparison, we have also included the r a s u l t s  of the 

F o w i e r  analysis of the 24 hours waveo see 

that whereas the Deep River data show the usual  d iu rna l  var ia -  

t ion  wi th  time of maximum close t o  2000 UT (1500LT) the IMP 

data show no s t a t i s t i c a l l y  s ign i f i can t  amplitude f o r  each of 

the 4 periods considered. 

fo r  the whole periodo 

From t h i s  we can 

This  a l so  holds t r u e  f o r  the average 

Our data suggest then t h a t  there  e x i s t s  a t  some times a 

periodic fl t lctuation with period close t o  12 hours, i n  the 

cosmic r ay  in t ens i ty  of par t i c l e s  w i t k  energy greater than 40 

MeV, and that t h i s  f luc tua t ion  is a t r u e  t i m e  va r i a t ion  phe- 

nomenon, s ince  no other  cause w i l l  explain i t s  
with the s a t e l l i t e  borne deter: or. The f a c t  t h a t  a similar 

f luc tua t ion ,  for the  same period of time was a l so  observed 

observation 

with the Deep ,River Monitor indicates  t h a t  such f luc tua t ions  

extend i n t o  the BeV range of energies w i t h  a f l a t  spectrum. 

No explanation i s  offered for the  or igkn  of such varia- 

t i o n s ,  but the agreement wi th  Deep River i n  amplitude and pha- 

se suggests t h a t  part or a l l  of the semi-diurnal va r i a t ion  

measured w i t h  ground de tec tors  might be a t r u e  time va r i a t ion  

and not  a higher harmonic of the d iurna l  v a r i a t i o n ,  or a v a r i -  

a t ion  of meteorological origin. 
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